Abstract Recent analyses suggest that lack of clarity in the conceptualization and measurement of HIV stigma at an individual level is a significant barrier to HIV prevention and treatment efforts. In order to address this concern, we articulate a new framework designed to aid in clarifying the conceptualization and measurement of HIV stigma among individuals. The HIV Stigma Framework explores how the stigma of HIV elicits a series of stigma mechanisms, which in turn lead to deleterious outcomes for HIV uninfected and infected people. We then apply this framework to review measures developed to gauge the effect of HIV stigma since the beginning of the epidemic. Finally, we emphasize the utility of using three questions to guide future HIV stigma research: who is affected by, how are they affected by, and what are the outcomes of HIV stigma?
attention, HIV stigma continues to be a significant barrier to HIV prevention and treatment efforts nearly 30 years after the start of the epidemic.
Recent analyses have noted that the lack of a comprehensive conceptual framework with which to study the effects of HIV stigma is a core reason why HIV stigma continues to be such a formidable barrier [2, 3] . Whereas a number of theorists have developed elegant conceptual frameworks to understand the structural and social processes that contribute to the creation and maintenance of stigma [4, 5] , existing theorizing has yet to delineate a framework for understanding how stigma impacts individuals [2] . Existing conceptual frameworks have not clearly identified how individuals experience HIV stigma in ways that may affect their psychological, health, and behavioral outcomes and, in turn, fuel the epidemic. Given that individual level interventions are a core component of comprehensive HIV prevention efforts [6] , understanding how HIV stigma affects individual outcomes is of tremendous import.
In order to address this gap, we first provide a conceptual model-the HIV Stigma Framework-that captures how the existence of HIV as a stigmatized ''mark'' [7] can elicit individual level stigma mechanisms [8] which can, in turn, impact important outcomes for both people who are HIV uninfected and those who are HIV infected. This conceptual model disentangles parallel, yet distinct, individual processes that occur for HIV uninfected and HIV infected people in response to the stigmatized nature of HIV. Therefore, this framework is designed to provide a way to understand and measure the individual processes of stigmatization-the ways in which stigma is experienced by individuals who are HIV infected and those who are not.
Secondly, we use the HIV Stigma Framework to systematically review measures that have been developed to assess HIV stigma in order to identify existing gaps in stigma measurement and outline suggestions for future research. Our review addresses three major components of these measures. First, whose perspective do these measures assess? Given that HIV infected and uninfected individuals are affected by HIV stigma in unique ways, we identify the degree to which HIV stigma measures have examined each of these two perspectives. Second, within each of these different perspectives (i.e., HIV infected vs. uninfected), to what degree do existing stigma measures assess each of the stigma mechanisms identified in the HIV Stigma Framework? We examine how existing HIV stigma measures have assessed prejudice, stereotypes, and discrimination among HIV uninfected individuals and enacted, anticipated, and internalized forms of stigma among HIV infected individuals. And third, what do HIV stigma measures predict and are they psychometrically sound? We review the external validity and basic psychometric properties of existing HIV stigma measures.
HIV Stigma Framework
Like many HIV researchers and theorists [5, [9] [10] [11] [12] [13] , our understanding of stigma stems from Goffman's work [7] . Goffman defined stigma as ''an attribute that is deeply discrediting'' (p. 3). At its core, a stigma is a ''mark'' or aspect of the self that is socially devalued. Goffman stressed that ''a language of relations, not attributes, is really needed'' (p. 3) to describe stigma. Stigma is not solely a product of the ''mark'' itself, but rather of social interactions and relationships in which the ''mark'' is constructed as a reflection of its possessor's tarnished character. Recent stigma theory has stressed this aspect of Goffman's theory, characterizing stigma as a social process contingent on social context. Link and Phelan [4] , for example, conceptualize stigma as a social process that exists when the following components co-occur within a power structure: labeling, stereotyping, separation, status loss, and discrimination. Parker and Aggleton [5] emphasize the role of social context in the construction of stigma by arguing that stigma operates at the intersection of culture, power, and difference. They describe stigma as ''central to the constitution of the social order'' (p. 17) . Stigma plays a role in maintaining social inequality between stigmatized and non-stigmatized people. These theoretical considerations of stigma offer important insights into how and why HIV stigma develops and is maintained within different social contexts.
In order to build a more complete understanding of the impact of HIV stigma, however, these societal level conceptualizations of stigma should be complemented by individual level conceptualizations of stigma. Deacon [2] stressed this very point, highlighting the need to integrate social and individual dimensions of stigma to build a comprehensive theory of health-related stigma. The lack of attention to the individual processes of stigma-the ways in which stigma is experienced or adopted by individualshas fostered a number of misconceptions regarding HIV stigma. For example, Deacon has noted how the concept of ''stigma'' has often been stretched to include ''discrimination'' such that researchers use the term ''stigma'' to refer to ''both the stigmatizing beliefs themselves and the effects of these stigmatization processes'' (p. 419). Further, the impact of HIV stigma on individuals who are HIV uninfected (i.e., the ''stigmatizers'') are often not differentiated from the impact of HIV on individuals who are HIV infected (i.e., the ''stigmatized''). This is especially problematic given that societal level conceptualizations of stigma emphasize the role of power in stigma processes [4, 5] . Stigma serves to keep some people in a relative position of power because they do not possess the devalued attribute and others in a relative position of subordination because they possess the devalued attribute. Therefore, stigma's effect on individuals is necessarily contingent on whether they possess the devalued attribute themselves.
Greater theorizing regarding both the ways in which individuals experience HIV stigma and the individual level outcomes of HIV stigma might help researchers better understand and measure how the social processes of HIV stigma impact individuals. In order to expand this theorizing, we have drawn on insights from the domain of HIV stigma [5, 8] , specifically, as well as those from other domains such as mental illness, sexual orientation, and racism [4, [14] [15] [16] . In doing so, we draw on the cumulative theorizing offered across multiple domains of stigma in order to build a comprehensive conceptual model that outlines how the social devaluation of HIV impacts people who are HIV uninfected and people who are HIV infected.
This model, which we have named the HIV Stigma Framework, is depicted in Fig. 1 . On the left side of the model, we find that this process begins with the assumption that HIV is a stigma-it is a ''mark'' or attribute that is socially devalued [7] (see Parker and Aggleton [5] for a critical analysis of the structural conditions and social inequality that have led HIV to be stigmatized). How do people respond to this socially devalued characteristic? How do they understand what this stigma means for the self? We suggest that the existence of HIV as a devalued attribute necessarily impacts people within a given society through its concomitant stigma mechanisms (see also [8] ). In essence, stigma mechanisms represent the ways in which people react to the knowledge that they either do not possess the devalued attribute (i.e., HIV uninfected) or do possess the devalued attribute (i.e., HIV infected). Among individuals who are HIV uninfected, stigma mechanisms represent the psychological responses to the knowledge that there are people living with HIV who may threaten their health and may possess moral blemishes (e.g., intravenous drug use, risky sexual behavior, homosexuality; for a review, see Herek [17] ). Among individuals who are HIV infected, stigma mechanisms represent the psychological responses to the knowledge that they, themselves, may have violated social mores and may be subject to other people's negative treatment. We further suggest that the stigma mechanisms experienced by individuals can impact psychological, behavioral, and health outcomes, which are also dependent on individuals' HIV status. It is important to note that the outcomes included in the HIV Stigma Framework are not the only outcomes of HIV stigma. Rather, they are several representative outcomes relevant to this review. In sum, people experience stigma through several stigma mechanisms which have the potential to lead to various-and often deleterious-outcomes.
HIV Stigma Effects for HIV Uninfected Individuals
The top section of the model depicts how stigma impacts individuals who are HIV uninfected and who possess a relative position of power compared to those who are HIV infected. The stigma mechanisms of people who are HIV uninfected largely represent efforts to distance themselves from people who are ''tainted'' by the ''mark'' of HIV [4] . According to the proposed HIV stigma framework, stigma mechanisms are manifested in 3 predominant ways among HIV uninfected individuals: prejudice, stereotyping, and discrimination towards people living with HIV/AIDS (PLWHA). Prejudice refers to negative emotions and feelings such as disgust, anger, and fear that HIV uninfected people feel toward HIV infected people [18, 19] . Stereotypes refer to group-based beliefs about HIV infected people that are often applied to specific individuals living with HIV/AIDS [20] . Discrimination refers to behavioral expressions of prejudice by HIV uninfected people directed at HIV infected people [18] .
Theories that conceptualize stigma as a social process often do not distinguish between prejudice, stereotyping, and discrimination to the same degree as the HIV Stigma Framework. This perspective, represented by theorists such as Link and Phelan [4] and Parker and Aggleton [5] , instead focuses on how prejudice, stereotyping, and discrimination operate in tandem to produce a societal level outcome: the development and maintenance of stigma. Despite the fact that prejudice, stereotyping, and discrimination may ultimately impact societal outcomes in a similar way, they represent distinct psychological responses that may differentially affect outcomes. Prejudice is experienced by individuals as an emotion, stereotypes as a cognition, and discrimination as a behavior [14] . Because these are separate processes, they can be experienced by people to varying degrees and can affect different types of outcomes. For example, an individual may be aware of stereotypes of a stigmatized group but not feel prejudice toward the group [21] . Endorsement of these stereotypes may impact the outcomes of HIV uninfected individuals. To the extent that HIV uninfected people do not consider themselves members of groups that are stereotypically more likely to contract HIV/AIDS (e.g., gay men, intravenous drug users, prostitutes), they may not believe that they are at risk of contracting HIV and may be less likely to get tested [22, 23] . Therefore, stereotypes may be a stronger determinant of HIV testing behavior than prejudice or discrimination.
Through the mechanisms of prejudice, stereotypes, and discrimination, the existence of a stigma can impact a variety of psychological, behavioral, and health outcomes for both people who are HIV infected and people who are HIV uninfected. Importantly, much research and intervention efforts have focused on the ways in which the expression of prejudice and discrimination by HIV uninfected people impact HIV infected people [2, 5, 24] . For example, discriminatory behavior perpetuated by HIV uninfected individuals may be experienced by HIV infected Fig. 1 Model of HIV stigma mechanisms people in the form of job loss, social rejection, or even physical violence (i.e., enacted stigma) and may also increase their expectations of future experiences of discrimination (i.e., anticipated stigma). Although less studied, these stigma mechanisms may also impact the outcomes of HIV uninfected people. Endorsement of stereotypes may impact HIV testing and risk behavior [22, 23] . Feelings of prejudice may also prevent HIV uninfected people from maintaining relationships with close friends and family members who are HIV infected, thus disrupting their social ties.
HIV Stigma Effects for HIV Infected Individuals
The bottom section of Fig. 1 depicts how stigma impacts individuals who are HIV infected and who possess a relative position of subordination compared to individuals who are HIV uninfected. People who are HIV infected know that their HIV status is an extremely socially devalued aspect of the self, and this knowledge is experienced through at least 3 important stigma mechanisms: enacted stigma, anticipated stigma, and internalized stigma. Enacted stigma refers to the degree to which PLWHA believe they have actually experienced prejudice and discrimination from others in their community [25] . Anticipated stigma refers to the degree to which PLWHA expect that they will experience prejudice and discrimination from others in the future [26] . Internalized stigma refers to the degree to which PLWHA endorse the negative beliefs and feelings associated with HIV/AIDS about themselves [27] . These 3 mechanisms have been previously defined as central, distinct processes through which members of other stigmatized groups experience stigma [27, 28] . Each mechanism is highly relevant to the experiences of HIV infected people.
PLWHA who experience stigma via these mechanisms face a variety of often deleterious outcomes. For example, people who experience a high degree of enacted stigma may experience psychological distress and lowered health well-being [1] . People who experience a high degree of anticipated stigma may be less likely to disclose their HIV status because they fear that they will be socially rejected [29] . Further, people who experience a high degree of internalized stigma may suffer poor psychological wellbeing [30] . Recent work provides evidence that these three types of stigma predict different types of psychological and behavioral outcomes among gay men [31] . When considered simultaneously, only enacted stigma predicted substance use, only anticipated stigma predicted depression, and only internalized stigma predicted HIV sexual risk behavior. This work provides additional support for the utility of assessing each of these 3 stigma mechanisms because they may be differentially related to psychological, behavioral, and health outcomes.
In sum, the HIV Stigma Framework provides a conceptual model that addresses how the existence of HIV as a highly stigmatized attribute is manifested in individuals as stigma mechanisms and how these mechanisms, in turn, can impact outcomes. In doing so, it highlights the importance of considering perspective because stigma mechanisms and outcomes differ between HIV uninfected and infected people. Finally, this framework provides a way for researchers to consider how the HIV stigma mechanisms and outcomes experienced by HIV uninfected and infected people may be related. With this conceptual framework in mind, we now consider how researchers have measured HIV stigma mechanisms in the extant literature.
Measuring HIV Stigma Mechanisms
The current framework provides a way to consider how HIV stigma-a fundamentally social process-affects individuals. Scholars have recently noted that these individual level conceptualizations of HIV stigma are often inconsistent [2] and that this lack of specificity can compromise the utility of the measures that researchers develop to assess HIV stigma mechanisms [13] . Inadequate assessments of HIV stigma mechanisms would represent a significant limitation to efforts aimed at ameliorating the negative effects of stigma. They could potentially compromise the validity of the measures, the outcomes of empirical research using the measures, and interventions based on this research.
The HIV Stigma Framework provides one such model to consider how HIV stigma affects both HIV infected and uninfected individuals and how measures can be developed to assess these constructs. Below, we systematically review existing HIV stigma measures and focus on addressing three important components of these measures. First, whose perspective is being measured? By considering the effect of HIV stigma for both HIV infected and uninfected individuals within the same framework, the current model highlights the importance of perspective in HIV stigma measures. Second, to what degree do existing stigma measures assess each of the stigma mechanisms? Within the current framework, we have defined three stigma mechanisms and have outlined evidence suggesting that these stigma mechanisms may be differentially related to stigma outcomes. To the extent that these stigma mechanisms are experienced by and predict different outcomes for individuals depending on their HIV status, measures that delineate among these mechanisms may be particularly useful. Third, what do HIV stigma measures predict? Considered within the current framework, measures that assess multiple stigma mechanisms may be particularly useful in predicting important psychological, behavioral and health outcomes. Therefore, we focus on evidence concerning the relationship between stigma mechanisms and outcomes. In addition, we provide a brief psychometric review of the HIV stigma measures in order to offer a comprehensive review.
Method
We conducted a literature search in Pubmed/Medline and PsycInfo in order to locate articles published through May 2008 describing the development of quantitative measures of HIV stigma. In order to assess the constructs of interest, we searched for combinations of terms, including: ''HIV/ AIDS,'' ''stigma,'' ''prejudice,'' ''attitude,'' ''discrimination,'' ''measure,'' and ''scale.'' This review excludes articles that were not published in English [32] as well as survey instruments that were not published in scientific journals [33] . Furthermore, the review only includes articles introducing a new measure of HIV stigma. Although a measure may have been introduced in one article, psychometrically evaluated in another, and used to explore health outcomes in a third, only the first article was eligible for inclusion in the current review. It is important to note that the goal of the current review is not to perform a comprehensive psychometric evaluation of the scales included. Rather, the goal is to evaluate the content of HIV stigma in relation to the HIV Stigma Framework and obtain a preliminary idea of what types of outcomes these scales predict. The literature search yielded 23 articles eligible for inclusion in this review, representing 24 different survey instruments (see Table 1 ). After locating the articles, we coded them to answer our three guiding questions.
Perspectives Taken
In order to discern whether a scale focused on the perspective of HIV uninfected or HIV infected people, we assessed whether the study samples were comprised of HIV uninfected people, HIV infected people, or a combination of both. If the study sample consisted of HIV uninfected people, we coded the instrument as examining the perspective of HIV uninfected people. If the sample consisted of HIV infected people, we coded the instrument as examining the perspective of HIV infected people. If the sample was mixed, we coded the instrument as examining a combination of the two perspectives.
Stigma Mechanisms Measured
For each scale, survey items were coded in order to determine which stigma mechanisms were measured by the instrument. This coding scheme was driven by the definitions of the six stigma processes provided previously in this review. Therefore, survey instruments examining the perspective of HIV uninfected people were coded for items measuring prejudice, stereotypes, and/or discrimination. Items were coded as prejudice if they measured negative affect toward HIV infected people. Popular prejudice items included anger (e.g., ''Angry'' [43] ), disgust (''Disgusted with sinfulness'' [38] ), and shaming (e.g., ''People with HIV should be ashamed of themselves'' [50] ). Items were coded as stereotypes if they measured potentially inaccurate thoughts and beliefs about HIV infected people. Many of these items measured beliefs about the types of people who get HIV/AIDS (''Only disgusting people get AIDS'' [35] ) and the types of behavior in which they engage (''Most women with HIV/AIDS are prostitutes or sex workers'' [42] ). Items were coded as discrimination if they measured behavioral expressions of prejudice directed at HIV infected people or support of discriminatory social policy. These items often involved social distancing (e.g., ''If I was in public or private transport, I would not like to sit next to someone with HIV'' [50] ) or the removal of rights (e.g., ''Persons with AIDS should not be eligible for welfare benefits from the state or federal governments'' [39] ).
Survey instruments examining the perspective of HIV infected people were coded for items measuring enacted stigma, anticipated stigma, and internalized stigma. Items were coded as enacted stigma if they measured perceived experiences of prejudice and/or discrimination. These items spanned a wide range of experiences, including discriminatory actions (e.g., ''At the hospital/clinic, I was left in a soiled bed'' [11] ), verbal abuse (e.g., ''Someone told me HIV is what I deserve for how I lived'' [9] ), and social rejection (e.g., ''I feel some friends have rejected me because of my illness'' [8] ). Items were coded as anticipated stigma if they measured the expectation of experiencing future prejudice and discrimination. Some of these items referenced discriminatory behaviors (e.g., ''Most employers would not employ me because I am HIV?'' [50] ) while others measured the anticipation of dislike by others (e.g. ''My neighbors would not like living next door if they knew I had HIV'' [50] ). Finally, measures were coded as assessing internalized stigma if they measured the application of shame and/or negative beliefs associated with HIV/AIDS to the self. Items assessing shame (e.g., ''I feel ashamed that I have HIV'' [50] ), guilt, (e.g., ''I feel guilty because I have HIV'' [9] ), and worthlessness (e.g., ''I felt completely worthless'' [11] ) were common examples.
Outcomes and Psychometric Properties
Outcomes examined in conjunction with the measures as well as psychometric evaluations of the scales were coded. Assessments of psychological, behavioral, and health outcomes are often included in scale development studies as indicators of external validity, or the ability of a scale to predict theoretically related phenomena [52] . External validity refers to a variety of constructs that are both outcome related and non-outcome related. These two types of external validity were coded separately in order to highlight the types of outcomes that have been measured in relation to the mechanisms specified by the HIV Stigma Framework. The studies described by the articles examined external validity using cross-sectional, correlational study designs that do not allow for empirical tests of causality. Therefore, the individual study hypotheses were relied on to determine which constructs should be considered outcomes of stigma mechanisms. For example, authors of scales measuring stigma mechanisms from the perspective of uninfected people frequently hypothesize that stigma mechanisms act as a barrier to HIV prevention efforts such HIV testing [45, 46, 51] . In these cases, HIV testing was considered to be an outcome of the scale if it was measured. Additionally, authors of scales measuring stigma mechanisms from the perspective of infected people frequently hypothesize that stigma mechanisms impact mental health and social support [9, 12, 47] . In these cases, constructs such as depression, self-esteem, and quality of life were considered to be outcomes of the scale if they were measured.
In order to provide a comprehensive review, six additional aspects of the measures were coded that assess their psychometric properties. Indicators of reliability, the consistency of a measure [53] , included internal consistency and test-retest reliability. Internal consistency estimates the amount of error associated with a scale. Test-retest reliability estimates the extent to which people's answers vary over time. Further indicators of validity, the degree to which interpretations of a measure are consistent with empirical and theoretical understandings of the construct measured [52] , included content validity, substantive validity, structural validity, and generalizability. Content validity concerns whether the construct of interest is accurately reflected in the scale. Substantive validity is established through application of theoretical understandings of the construct of interest to the measure. Structural validity represents the extent to which the factor structure of the scale represents the theorized structure of the construct. Generalizability reflects the extent to which the scale can be applied to different populations, locations, and settings. Tables 1 and 2 include the results of our coding of the HIV stigma mechanism scales organized chronologically according to the date that scales were published. presents pertinent information about each scale, including the year of publication, the authors, the scale title, the perspective measured (HIV uninfected, HIV infected, or mixed), the sample size and other sample characteristics, the country in which the scale was developed, the scale factors as labeled by the authors of the scale, the stigma mechanisms according to our coding scheme, and the assessments of external validity. Table 2 includes assessments of reliability and the remaining types of validity. External validity was included in Table 1 rather than  Table 2 in order to allow for a more direct comparison between stigma mechanisms, related outcomes, and other constructs.
Results
Perspectives Taken: HIV Uninfected Versus HIV Infected Table 1 includes information about the extent to which HIV stigma mechanism measures have been developed to examine the perspectives of HIV uninfected and HIV infected people. Sixteen (66.6%) of the measures were developed to study the perspective of HIV uninfected people, 7 (29.2%) of the measures were developed to study the perspective of HIV infected people, and 1 (4.2%) of the measures examined the perspective of both HIV uninfected and infected people. These findings indicate that a greater number of measures have been developed to study the perspective of HIV uninfected people. In fact, there are over two times as many scales measuring the perspective of HIV uninfected people than there are scales measuring the perspective of HIV infected people. This represents a significant imbalance. Table 1 also provides insight into when and where measures have been developed to examine these two perspectives. This is informative as to whether the two perspectives have been given equal empirical attention across time and locations. While the first measure designed to examine stigma mechanisms from the perspective of HIV uninfected people was published in 1988 [34] , the first measure designed to study stigma mechanisms from the perspective of HIV infected people was not published until 1997 [40] . This was almost 20 years into the epidemic and 10 years after the publication of the first measure studying an HIV uninfected population. Therefore, measures designed for HIV infected people were developed much later in the epidemic than measures designed for HIV uninfected people. Because they have been studied for longer, researchers may have developed a stronger understanding of the ways in which HIV uninfected people experience stigma mechanisms compared to the ways in which HIV infected people experience stigma mechanisms.
In addition to being developed over a shorter period of time, measures focused on HIV infected people's perspectives have been developed in fewer geographical locations than measures focused on HIV uninfected people's perspectives. Measures examining perspectives of HIV infected and uninfected people have both been developed in the United States (uninfected: 9 measures; infected: 5 measures) and in Africa (uninfected: 4 measures; infected: 3 measures). However, only measures examining the perspective of uninfected people have been developed in Asia (uninfected: 4 measures). Measures examining perspectives of uninfected individuals have been developed in three continents while measures examining perspectives of infected individuals have been developed in two. This may mean that researchers are better equipped to study the perspective of HIV uninfected people in a greater number of locations.
These observations provide support for the assertion made by others [2, 5] that the perspective of HIV uninfected individuals has been studied to a greater extent than the perspective of HIV infected individuals. The perspective of HIV uninfected people has not only been studied by almost double the number of measures, but it has also been studied for almost double the amount of time and in more geographical locations than the perspective of HIV infected people.
Stigma Mechanisms Measured
The stigma mechanisms measured by each scale are also presented in Table 1 . Sixteen scales measured HIV stigma mechanisms from the perspective of HIV uninfected people. Of these 16, 14 (87.5%) measured prejudice, 5 (31.3%) measured stereotypes, and 14 (87.5%) measured discrimination. The majority of these survey instruments measured prejudice and/or discrimination, while far fewer measured stereotypes. This is likely the case because researchers have shown that prejudice and discrimination are predictive of important outcomes, such as willingness to care for HIV infected people [38] and support for discriminatory social policies [44] , and therefore recognize the importance of assessing them. The relative significance of prejudice and discrimination, however, should not preclude the measurement of stereotypes which may predict important outcomes for HIV uninfected people [22, 23] .
Seven scales measured HIV stigma mechanisms from the perspective of HIV infected people. Of these 7, 5 (71.4%) measured enacted stigma, 5 (71.4%) measured anticipated stigma, and 7 (100%) measured internalized stigma. Every scale that measured the perspective of HIV infected people included items gauging internalized stigma. This suggests a strong consensus among researchers that internalized stigma is an important construct, predictive of significant outcomes for HIV infected people. A strong majority of these scales also included items measuring enacted stigma and/or anticipated stigma, indicating that researchers also consider these constructs to be important. Based on our assessment of the HIV stigma scales, researchers are measuring the stigma mechanisms included in the HIV Stigma Framework. This indicates that there is some degree of recognition among researchers that these mechanisms represent important constructs to assess in relation to HIV stigma. Despite this recognition, many scales measure multiple types of constructs within a single scale or subscale. Of the 24 scales that measured stigma mechanisms, 12 (50%) of them simultaneously measure other constructs. For example, the AIDS-Related Stigma Scale [45] includes items measuring prejudice, stereotypes, and discrimination. These items are combined into one general stigma scale, which is predictive of HIV testing. Because prejudice, stereotypes, and discrimination are not differentiated in this scale, it is impossible to know which stigma mechanism(s) is most predictive of this important outcome. This is problematic to the extent that stigma mechanisms lead to different outcomes. Greater differentiation between stigma mechanisms might allow researchers to identify the mechanism(s) that should be targeted in future interventions addressing the impact of HIV stigma on outcomes such as testing behavior.
Outcomes and Psychometric Properties
Indicators of outcome related and non-outcome related external validity are presented in Table 1 . The remaining indicators of psychometric properties are presented in Table 2 . Twelve of the 24 (50%) articles assessed outcome related external validity. Five of the 16 (31.3%) measures examining the perspectives of HIV uninfected people assessed an outcome. Two of these measures examined stigma mechanisms independently of other constructs. The first demonstrated that prejudice is related to increased support for discriminatory social policy [44] and the second demonstrated that discrimination is related to decreased attitudes and behavior toward HIV testing [46] . The remaining three articles did not differentiate between items measuring different stigma mechanisms, making it impossible to discern which stigma mechanism is predictive of the reported outcome. Prejudice and discrimination were related to decreased willingness to care for HIV infected people [38] , prejudice and stereotypes were related to decreased feelings of social responsibility for, increased willingness to discriminate against, and increased desire for social distance from PLWHA [39] . Finally, prejudice, stereotypes, and discrimination were related to decreased willingness to indicate past HIV testing [45] . Compared to HIV stigma mechanism measures studying the perspective of HIV uninfected people, measures studying the perspective of HIV infected people were more likely to assess an outcome. Six out of 7 (85.7%) of the articles examining stigma mechanisms from the perspective of HIV infected individuals assessed an outcome. Of these 6, 4 examined stigma mechanisms independently of other constructs, one [47] examined stigma mechanisms both independently and non-independently of other constructs within separate subscales, and one [50] measured stigma mechanisms independently within subscales but did not assess outcomes in relation to each subscale. These articles demonstrated that internalized stigma is related to lower mental health [8, 9, 12, 47] , lower social support [9, 12, 47] , and greater HIV symptoms [11, 12] . Anticipated stigma is related to lower mental health and social support [9] . Enacted stigma is related to lower mental health [8, 9, 47] , lower social support [9, 47] , and greater HIV symptoms [11] . Of the two articles that did not differentiate between items measuring stigma mechanisms, one demonstrated a relationship between enacted stigma and anticipated stigma with lower mental health and social support [47] and the other demonstrated a relationship between internalized stigma and anticipated stigma with lower mental health and social support [50] .
The remaining indicators of the psychometric properties of the scales are presented in Table 2 . The authors of the articles used a wide variety of techniques to assess the reliability and validity of the HIV stigma scales. Of the 24 scales, 20 (83.3%) employed the coefficient alpha to assess internal consistency. Item-total correlations, SpearmanBrown split-half coefficients, inter-item correlations, item to total correlations, and intraclass correlations were also reported as measures of internal consistency. Test-retest reliability was assessed in 5 (20.8%) of the scales, with authors allowing up to 3 months before re-administering the scale. Issues of content validity were explicitly addressed in 15 (62.5%) of the scales through a variety of tactics, including expert reviews and focus group discussions. Substantive validity was assessed in 4 (16.6%) of the scales by either comparing samples from different locations or time points that were hypothesized to differ in their endorsement of HIV stigma mechanisms. Structural validity was assessed in 17 (70.8%) of the scales through exploratory and confirmatory factor analyses. Generalizability was assessed in 5 (20.8%) of the scales. Tests of generalizability differed from those of substantive validity in that they did not examine differences between the samples according to stigma-related hypotheses, but rather examined the utility of the scales within different populations. As shown in Table 1 , non-outcome related external validity was examined in relation to 9 (37.5%) scales by examining the relationship between participant scores on the scales and theoretically related constructs.
The psychometric review demonstrates that researchers have used a variety of techniques to establish the reliability and validity of their measures. Over half of the scales included in this review were assessed in terms of internal consistency, content validity, structural validity, and external validity. A fewer number of studies examined the test-retest reliability, substantive validity, and generalizability of their scales. Furthermore, the review of outcome related external validity analyses suggests that stigma does impact HIV infected people differently than it impacts HIV uninfected people. Among infected people, stigma mechanisms were found to be related to lower mental health and social support, and greater symptom frequency. In contrast, among uninfected people, stigma mechanisms were related to outcomes including HIV testing, desire for social distance from infected people, and acceptance of discriminatory social policy toward infected people. Because the outcomes of HIV stigma on individuals are dependent on HIV status, it is critical to differentiate between HIV uninfected and infected perspectives when measuring and theorizing about the effects of HIV stigma.
General Discussion
In this review, we first introduced the HIV Stigma Framework in order to enhance understandings of the impact of HIV stigma on individuals. This framework considers the ways in which stigma impacts the psychological, behavioral, and health outcomes of both HIV uninfected and infected people via multiple stigma mechanisms. We suggest that when studying HIV stigma, researchers will benefit by considering each component of the framework: the perspective of the population, the way in which stigma is experienced, and the outcomes of stigma. We then used this framework to review HIV stigma survey instruments developed since the beginning of the HIV epidemic in order to gauge which of these constructs HIV researchers have been studying in relation to HIV stigma. The results of this review provide insight into the history of HIV stigma research and highlight critical directions for its future.
Reflections on the History of HIV Stigma Research
This review suggests that research on HIV stigma has been limited by an imbalance in attention paid to HIV uninfected versus infected people, a lack of consideration of the mechanisms through which HIV stigma impacts people, and an imprecise understanding of the psychological, behavioral, and health outcomes of HIV stigma. Consid-ered within the larger HIV prevention and treatment literature, this imbalance parallels that of behavioral interventions. Much of these early intervention efforts targeted HIV uninfected individuals-they were designed to educate HIV uninfected individuals about routes of transmission and reduce sexual and drug risk behaviors in order to protect themselves from infection (e.g., [54, 55] ). However, as the epidemic evolved, researchers shifted the emphasis of their intervention efforts to target PLWHA-people who could spread the virus to uninfected individuals through risky sexual and drug use behaviors (e.g., [56, 57] ). Therefore, over the course of the epidemic, behavioral intervention efforts first focused on the general, HIV uninfected public and later shifted to PLWHA.
Our review suggests that research aimed to address HIV stigma has followed a similar pattern. The first research examining HIV stigma was published in the late 1980s and primarily focused on assessing the extent to which HIV uninfected people felt prejudice toward and discriminated against HIV infected people [34] . This focus lasted until approximately the turn of the century. In 2003, Parker and Aggleton [5] noted that the ''vast majority of the interventions that have been developed and evaluated in the research literature in order to respond to stigma related to HIV and AIDS have been aimed at increasing 'tolerance' of people with AIDS on the part of different segments of the 'general population''' (p. 16). Their analysis suggests that the interventions designed to combat HIV stigma during the first two decades of the epidemic predominantly focused on reducing prejudice and discrimination towards PLWHA among the general, HIV uninfected population. As a result, they rarely focused on examining how PLWHA experience stigma and how these experiences might shape their outcomes.
The focus on HIV uninfected individuals did not result from a consensus to disregard the experiences of PLWHA; rather it resulted, in part, from an implicit and sometimes explicit assumption made by HIV stigma researchers regarding how to most effectively improve the lives of PLWHA. Early HIV stigma research was guided by an assumption that efforts to curb prejudice and discrimination among HIV uninfected individuals would result in improved outcomes for PLWHA. Researchers reasoned that if prejudice and discrimination are harmful to PLWHA, then understanding and ameliorating the general population's prejudicial feelings and discriminatory actions towards HIV would reduce harm for PLWHA. Following this line of reasoning, much of the early HIV stigma research [36, 37] focused on measuring the attitudes and behaviors of HIV uninfected healthcare workers who provided medical, dental, and other care services to HIV infected individuals [2] . It was assumed that reducing prejudice and discrimination among these healthcare workers would result in improved outcomes for their HIV infected patients. However, these efforts have met mixed success [24] . Prejudice and discrimination directed at HIV infected people has lessened since the 1980s [43] ; in spite of this, the ultimate goal of ameliorating HIV stigma has not been met.
Importantly, a growing body of research has begun to focus on the experience of stigma by HIV infected people. The results of this work have underscored the capacity of HIV stigma to undermine the physical and mental health of PLWHA [40, 58] as well as inhibit important HIV related behaviors such as safer sex practices and antiretroviral medication adherence [59] . These outcomes can both threaten the quality of life of PLWHA and fuel the spread of HIV.
Despite the trend toward greater inclusion of HIV infected people in HIV stigma research, limitations persist in our understandings of how and in what ways HIV stigma impacts individuals. We presented the HIV Stigma Framework in hopes of bringing greater clarity to this issue and then examined HIV stigma measures in comparison to the Framework. Our review suggests that many of these measures have been subjected to tests of reliability and validity, and appear to be psychometrically sound. Furthermore, individual items and/or subscales measuring stigma mechanisms have been included in HIV stigma measures, suggesting that HIV stigma researchers recognize the importance of the stigma mechanisms included in the Framework.
Despite this recognition, it seems that HIV researchers do not always differentiate between these theoretically distinct stigma mechanisms and other constructs. We have argued that differentiating between stigma mechanisms is important, especially to the extent that they predict different outcomes. When stigma mechanisms are not differentiated, it becomes impossible to discern which stigma mechanism (if any) is driving outcomes of interest. Research that differentiates among stigma mechanisms will enable researchers to identify the strongest predictors of important HIV prevention and treatment-related outcomes and, in turn, identify critical points for future intervention work. Therefore, although the measures included in this review are psychometrically sound, they may be limited in their conceptual utility-their ability to measure distinct HIV stigma mechanisms. Differentiating between stigma mechanisms may provide HIV researchers with sharper tools with which to dissect and examine the ways in which HIV stigma impacts both HIV uninfected and infected people.
Recommendations for the Future of HIV Stigma Research
The HIV epidemic is evolving as we close in on its thirtieth anniversary. Infection rates are soaring throughout the world [60] , affecting new societies of people. New treatments are extending the life expectancies of PLWHA [61, 62] . Attitudes towards HIV/AIDS and PLWHA continue to shift [43] . In the U.S., the face of HIV/AIDS is morphing from that of gay men to Black women [63] . These changes both underscore the importance of HIV stigma research and represent new challenges to HIV stigma researchers. As we progress into a new stage of the HIV epidemic, it is crucial to build a stronger understanding of HIV stigma in order to ameliorate its insidious effects. We suggest that a stronger, more comprehensive understanding of HIV stigma is within our grasp if researchers adopt three guiding questions when studying HIV stigma and developing HIV stigma survey instruments.
First, we recommend that researchers ask the question: who? Who is being affected by HIV stigma? In this review we stress that researchers should start by answering this question in terms of serostatus. Because of the inequalities in power that accompany this divide [4, 5] , serostatus is perhaps the most important factor to consider when attempting to understand people's perspective of and experiences with HIV stigma. We also suggest that it is important for researchers to study their population of interest. Therefore, if researchers are interested in the effect of HIV stigma on PLWHA, it is critical to study HIV infected people. As we noted earlier, reductions in prejudice and discrimination among HIV uninfected people will not necessarily result in improved outcomes for HIV infected people [24, 43] .
Future research may also benefit by considering additional moderating factors that may impact individual experiences with HIV stigma, particularly among PLWHA. HIV's association with other devalued identities and behaviors such as homosexuality, drug use, poverty, gender, and certain racial and ethnic groups is a critical reason why the stigma of HIV is so strong (for a review, see Herek [17] ). These moderating identities and behaviors likely affect PLWHA's experience of HIV stigma. For example, a white heterosexual man who is HIV positive may have a very different experience with HIV stigma than a black homosexual man. Nyblade [13] has stressed the importance of studying and measuring the effect of layering HIV stigma on top of these and other stigmatized identities and behaviors, an effect termed layered or compound stigma. Further, Reidpath and Chan [64] have suggested a strategy for quantitatively measuring layered stigma. Studying and measuring layered stigma will provide researchers with a fuller understanding of PLWHA's experiences.
Second, we recommend that researchers ask the question: how? How does HIV stigma impact individuals? Included in the HIV Stigma Framework are six stigma mechanisms representing distinct ways that individuals experience HIV stigma. These stigma mechanisms are specific to the perspective of HIV uninfected and HIV infected individuals. Therefore, prejudice, stereotyping, and discrimination are applicable to HIV uninfected individuals and enacted stigma, anticipated stigma, and internalized stigma are applicable to HIV infected individuals. In building an understanding of HIV stigma, we emphasize the importance of accounting for the HIV stigma mechanisms causing stigma-related outcomes. These considerations should shape the questions posed by researchers within HIV stigma scales. Explicitly differentiating between stigma mechanisms will bring clarity to our understanding of the ways in which HIV stigma impacts individuals.
Third, we recommend that researchers ask the question: what? What are the outcomes of HIV stigma? Many HIV stigma survey instruments are developed for their predictive value. Researchers hypothesize that HIV stigma results in important outcomes for HIV uninfected and infected populations. Despite their hypotheses, this review demonstrates that developers of HIV stigma survey instruments do not consistently measure outcomes when developing HIV stigma measures. This represents an important step of scale validation [53] . Therefore, we recommend that developers of future HIV stigma survey instruments more explicitly examine outcomes based on theoretical rationale in relation to their scales.
HIV researchers have made huge strides in understanding HIV stigma over the past 30 years [2, 3, 5, 8] . Despite these strides, our conceptualizations of the mechanisms through which people experience HIV stigma and the important outcomes of HIV stigma remain unclear. We have introduced the HIV Stigma Framework in hopes of bringing greater clarity to this issue. This framework differs from past models of HIV stigma in its focus on individual rather than structural processes. Considerations of both individual and structural processes must be made in order to understand and eradicate HIV stigma. However, future work must clarify how these two levels of analysis interact to shape important outcomes. As we move into the next phase of the HIV epidemic, it will be crucial to understand how stigma impacts the outcomes of both HIV uninfected and infected people. A critical step toward this understanding will be to ask who is affected by, how are they affected by, and what are the outcomes of HIV stigma?
